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separating the right and left liver and dividing the liver
along the right margin of Segment IV so as to approach
the caudate intra-parenchymally from above..A combi-
nation ofthis technique with the methods describe above
may be useful in such large lesions4. It is perhaps a minor
criticism of this contribution that the authors do not
mention this later contribution from Japan.
We have now resected a total of 21 complete cau-
date resections, 4 of whom underwent isolated cau-
date lobectomy5. The most common diagnosis was
metastatic colorectal cancer in nine patients and the
most common procedure was an extended left hepatic
lobectomy with en bloc caudate lobectomy. The me-
dian operative time was five hours and the median
blood loss was1,160 ml. Only one patient required in-
tensive care and went on to die of liver failure. In none
of our cases was vascular isolation employed but an
intermittent Pringle maneuver combined with tempo-
rary occlusion of the left and middle hepatic veins was
the method of choice5.
In short, although only two cases ofisolated hepatic
lobectomy are reported this paper is of importance
since there are but few reports ofisolated caudate lobe
resection, the most recorded by an author being the
three cases reported by Colonna et al. and the four
cases referred to and submitted for publication by our
own group.
There is no doubt that the development of hepatic
resectional techniques and the understanding of the
anatomy of the caudate lobe has resulted in an ability
to resect the isolated caudate lobe safely, and that the
addition ofcaudate lobectomy to major liver resection
does-not add significantly to the morbidity or morta-
lity of the procedure.
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LIVER RESECTION: PROLONGED INFLOW
OCCLUSION IN HUMAN CIRRHOTIC LIVERS
ABSTRACT
Kim, Y.L, Nakashima, K., Tada, I., Kawano, K. and Kobayashi, M. (1993)
Prolonged Orrnothermic Ischaemia of Human Cirrhotic Liver during Hepatectomy:
A Preliminary Report. Br J Surg, 80:1566-15 70.
To evaluate the tolerance of the cirrhotic liver to extended warm ischaemia, 47
patients with cirrhosis who underwent liver resection over a 4-year period were studied
retrospectively. Three groups of patients were identified. In group 1 (14 patients) liver
resection was performed under conditions of portal triad occlusion ranging from 50 to 75
(mean 57.1) min. Group 2 (12 patients) was treated with portal occlusion for a period
ranging from 30 to 42 (mean 33.1) min. Group 3 comprised 21 patients who under-
went hepatectomy using conventional techniques. Mean blood loss was significantly124 HPB INTERNATIONAL
reduced by portal triad occlusion (819 ml in group 1,523 ml in group 2) compared
with the conventional techniques (1652 ml in group 3 ) (P<0.05, group 1 versus group
3; P<0.01, group 2 versus group 3). Hospital death occurred in three of the 21 patients in
group 3 but in no patient who underwent portal triad occlusion. The morbidity rate was
lower in the two occlusion groups (four of 26 patients) than in group 3 (six of 21).
Bilirubin metabolism was substantially better after surgery in the occlusion groups
(P<0.05, groups 1 and 2 versus group 3 at day 14). Although the serum levels of
transaminases were significantly raised until day 3 in patients undergoing long term
occlusion, the cirrhotic liver withstood the ischaemia-reperfusion insult, as assessed by
changes in hepatic microcirculation, lipid peroxidation and the morphology of
hepatic sinusoids. It is concluded that prolonged ischaemia during liver resection can
be sustained in patients with cirrhosis and without high-risk factors.
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PAPER DISCUSSION
Liver resection is risky for patients with chronic liver
disease because the diseased liver has a decreased
regenerative capacity and an increased incidence of
intraoperative and postoperative haemorrage due to
coagulopathy and portal hypertension 1. The
amount of intraoperative haemorrage is correlated
with postoperative morbidity and mortality2, there-
fore all measures should be taken to minimise blood
loss during surgery. To keep bleeding to a minimum,
intrahepatic blood flow has to be arrested. The ques-
tion then arises how tolerant the cirrhotic liver is to
hypoxia. Since hepatic failure in cirrhotic patients
often occurs after a massive bleeding from e.g.varices,
this empiric fact suggests that the cirrhotic liver is
more vulnerable to hypoxia than the normal liver. The
regenerating nodules in the cirrhotic liver are more
dependant on arterial blood supply than portal supply
and this may render themmore vulnerable to hypoxia.
Few studies have been performed evaluating ischaemic
insults in cirrhotic livers.
Several clinical studies have convincingly shown
that the cirrhotic liver can tolerate ischemia quite well
3,4. This elegant study by Kim et al. addresses this
problem. They have studied 26 patients with
liver cirrhosis undergoing liver resection under portal
triad occlusion and compared the results to 21 patients
with cirrhosis undergoing liver resection with stand-
ard technique without occlusion. The patients were
divided in two groups, one with a median occlusion
time of 57.1 minutes and another with 33.1 minutes.
There was no mortality in patients undergoing portal
triad occlusion. The morbidity rate was also lower
in the two occlusion groups (4/26) compared to the
group with standard resection (6/21). Serum levels of
transminases were significantly raised in patients with
long term occlusion but apart from that, the cirrhotic
liver seems to withstand the ischemia/reperfusion in-
sult well. This was studied by tissue blood flow and
malondialdehyde levels during ischemia/reperfusion.
These two measurements did not indicate any severe
ischaemic damage. One explanation for the good tole-
rance of the liver to ischemia is the retrograde flow of
blood from the vena cava in to the hepatic veins
alternating with pressure differences in the thoracic
cavity. This backflow may contribute to the mainte-
nance of liver function.
There are a few points that I would like to discuss in
relation to this paper. Firstly, the benefit of reducing
blood loss. In this study there was a significant reduc-
tion in blood loss in patients undergoing occlusion
compared to those operated with a conventional tech-
nique (819 ml vs 1652 ml). Similar findings have been
found by others and the postoperative morbidity
was, in the latter study, also related to the amount of
blood loss. So therefore all measures that can be taken
in order to reduce blood loss are of benefit for the
postoperative course. Besides inflow occlusion, in situ
or surface liver cooling may also further reduce the
bleeding as has been shown in another paper
The second issue is the tolerance of the cirrhotic
liver to ischemic damage. One most state that there is
quite substantional clinical evidence that the cirrhotic
liver may tolerate up to more than an hour of warm
ischemia. There is also experimental evidence that
although the injury is somewhat more pronounced in
cirrhotic livers the impact of this in relation to regen-
eration after resection in minot6’7. In the experi-
mental study on regeneration it is found that theHPB INTERNATIONAL 125
detrimental effect on hepatic regeneration was more
due to portal pooling and reperfusion of portal blood
than ischemia/reperfusion by itself.
One problem in the preoperative evaluation of
patients with liver cirrhosis is how to estimate the
amount of ischaemia that can be inflicted on the liver
with no harm. The patient group with liver cirrhosis
comprises a wide range of functional reserve in rela-
tion to operative tolerance to ischemia. This is particu-
larly difficult since we do not know which cell types in
the liver are more prone to hypoxia. One group of
patients which seems to be at particularly high risk for
morbidity is patients with cholestasis. In this group of
patients with cirrhosis and cholestasis preoperative
drainage prior to resection may be indicated.
In conclusion, patients with cirrhosis can undergo
hepatic resection with inflow occlusion with reduced
blood loss and thereby reduced morbidity without in-
flicting any significant ischaemic damage to the liver,
if ischaemia time is of one hour duration or less.
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IMPROVED RESULTS FOR RESECTION OF
PERIAMPULLARY ADENOCARCINOMA
ABSTRACT
Andersen, H.B., Baden, H., Brahe, N.E.B. and Burcharth, F. (1994) Pancreatico-
duodenectomy for periampullary adenocarcinoma Journal of the American College of
Surgeons 179." 545-552.
Background: This study evaluates the indications for and effects of pancreaticoduo-
denectomy (102 patients) or total pancreatectomy (15 patients) with extensive
lymph node dissection performed upon 117 patients for treatment of periampullary
adenocarcinoma.
Study Design: Presenting symptoms and postoperative morbidity and mortality rates
were recorded. Cumulative survival rates were evaluated in relation to origin, size, and
staging of tumor. Postoperative follow-up of clinical symptons was done after one year.
Results: The postoperative mortality rate after Whipple’s operation was 8 percent (eight
patients). The median survival period was 1.1 year and the overall five year survival rate